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1. Introduction

In RAN2 #96 meeting [1], 2-step RACH was discussed and the following agreement was reached if 2-step RACH is agreed to be supported:

· The 2-step RACH resources are optionally configurable by the NW. FFS whether it can be configured by broadcast and/or by dedicated signalling.
· NW can configure/restrict the usage of the 2-step RACH for certain cases (e.g. procedures/services/radio condition, etc.) 
It is FFS for which cases for which it is possible to configure/restrict the usage.

· RAN2 expects a benefit in latency for the 2 step RACH procedure
· From RAN2 point of view, the 2-step RACH procedure is not restricted to be used with certain UE ID size.
· Can provide RAN1 with the different size of message size and UE ID size for the different scenarios in LTE. Indicate to RAN1 that for some use cases the UE ID only would not be sufficient. For NR we are still studying.
In addition, in RAN1 #86bis meeting [2], agreement with respect to simplified RACH procedure was reached:
· RAN1 is studying and some companies see potential benefits of a simplified RACH procedure consisting of two main steps (Msg1 and Msg2) for UEs
· RAN1 has discussed the following:
·    The use of a UE identity in Msg 1
·    Msg 2: RA response that is addressed to the UE identity in Msg 1
·    FFS on the definition and choice of the UE identity
·    FFS on the applicability scenarios of simplified RACH procedure
In this contribution, fallback of 2-step RACH procedure is discussed. 
2. Discussion

In the previous RAN1 and RAN2 meetings, 2-step RACH procedure has been considered to reduce latency of UL data transfer compared with the ordinary 4-step RACH procedure. A general 2-step RACH procedure comprises two steps, as shown in Figure 1:

· Msg1 transmission

Msg1 of 2-step RACH comprises two parts: preamble part and data part. The UE transmits the selected preamble via PRACH resource and transmits the data via UL resource associated with the selected preamble. In order to solve the possible contention, a UE identity can be included in data part of Msg1 for contention resolution. More detail about the content of Msg1 is discussed in [6].
· Msg2 reception
Msg2 can be used for contention resolution. Therefore, Msg2 should include or be addressed to the UE identity provided in Msg1. More detail about the content of Msg2 is discussed in [6].
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Figure 1: an example of 2-step RACH procedure
In several contributions (e.g. [3][4][5]), it has been proposed that the 2-step RACH procedure should be backed up with the ordinary 4-step RACH procedure when network successfully detects the preamble part of Msg1 transmission but not the data part of Msg1. In this situation, the network can decide to fall back the 2-step RACH procedure to the ordinary 4-step RACH procedure by transmitting a Random Access Response (RAR) instead of the Contention Resolution. The UE which performs the 2-step RACH procedure could listen to both Contention Resolution and RAR. When the UE receives a RAR (but not receives a contention resolution) during a 2-step RACH procedure, the UE could switch to ordinary 4-step RACH procedure and perform Msg3 transmission based on the received RAR. 
A flow chart is shown in Figure 2: 
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Figure 2: an example of 2-step RACH fallback to 4-step RACH procedure (NW triggered)
In addition to the fallback triggered by network, UE trigger of 2-step RACH procedure falling back to ordinary 4-step RACH procedure should also be considered. For example, if Msg1 has been transmitted for several times but no Contention Resolution nor RAR is received, the UE could consider falling back to 4-step RACH. Repeated failure of Msg1 transmission may represent that even preamble cannot be delivered to network successfully, and therefore it may be power waste to transmit data part of Msg1. 

Another example could be that if a threshold of radio condition is defined for using 2-step RACH, it is possible that at first the radio condition is above the threshold and 2-step RACH is used. However, radio condition may change during the 2-step RACH procedure and it may not be good to continue transmitting data part of Msg1 when radio condition is not good enough. In this case it may also be better to fall back to ordinary 4-step RACH procedure.
A flow chart of fallback triggered by UE is shown in Figure 3:
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Figure 3: an example of 2-step RACH fallback to 4-step RACH procedure (UE triggered)
Based on the above description, it should be allowed to fall back to ordinary 4-step RACH procedure during a 2-step RACH procedure, either triggered by network or UE. It should be FFS which condition can trigger the fallback.
Proposal 1:
Both network and UE can decide to fallback from 2-step RACH procedure to ordinary 4-step RACH procedure. Condition(s) to trigger the fallback is FFS.
3. Conclusion

In this contribution, we discuss the 2-step RACH falling back to ordinary 4-step RACH procedure, and have the following proposal:
Proposal 1:
Both network and UE can decide to fallback from 2-step RACH procedure to ordinary 4-step RACH procedure. Condition(s) to trigger the fallback is FFS.
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